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floating body (13) so as to close adjustably by said slide said inlet (11) of said inlet tube (15). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used lo identify States party to the PCI" on the front 
applications under the PCT. 



pages of pamphlets publishing international 



AT 


Austria 


FR 


AU 


Australia 


CA 


BB 


Barbados 


GB 


BE 


Belgium 


GN 


8F 


Burkina Faso 


GR 


BC 


Bulgaria 


HU 


BJ 


Benin 


IE 


BR 


Brazil 


IT 


CA 


Canada 


JP 


CF 


Central African Republic 


KP 


CC 


Congo 


KR 


CH 


Switzerland 


CI 


CStc d*lvoire 


KZ 


CM 


Cameroon 


LI 


cs 


CzechusiovuL'ta 


LK 


cz 


C>ecb Kepubik 


I4J 


DE 


Germany 


MC 


OK 


Denmark 


MC 


ES 


Spain 


Ml. 


Ft 


Finland 


MN 



France 
Gabon 

United Kingdom 

Guinea 

Greece 

Hungary 

Ireland 

Italy 

Japan 

Democratic People** Republic 
of Korea 

Republic of Korea 



Ucchtcrolcin 

Sri lunka 

Luxembourg 

Monaco 

Madagascar 

Mali 

Mongolia 



MR 


Mauritania 


MW 


Malawi 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SO 


Sudan 


SE 


Sweden 


SK 


Slovak Republic 


SN 


Senegal 


SU 


Soviet Union 


TO 


Chad 


TO 


Togo 


UA 


Ukraine 


US 


United Slates at America 


VN 


Viet Nam 



WO 93/11313 



PCT/SE92/00843 



1 



METHOD AND DEVICE FOR CONTROLLING 

A FLOW OF FLUID. 

The invention relates to a method and a device 
according to the preamble of claim 1 and the preamble of 
claim 3, respectively. 

The sewage disposal system in practically all 
populated areas can functionally be regarded as combined 
systems, i.e. surface water in the form of for example rain 
and waste water is transported in the same pipe. Thus the 
flow in the pipes and the sewage system can markedly in- 
crease and exceed the capacity of the sewage system or the 
sewage treatment plant in case of for example heavy rain. 
Water has then to be diverted without actual sewage treat- 
ment, i.e. being overflowed. 

Since an actual control of the flow in the sewage 
pipes does not exist the overflow occurs without control 
and wastewater may reach small waters which can be very 
sensitive to this discharge. A considerable increase in 
flow in the form of shock load may also cause large pro- 
blems at sewage plants. The sedimentation and the nitrogen 
purification are for example affected by disturbances 
during heavy sludge escape which takes place if the flow is 
too large. 

By controlling the flow by means of devices for flow 
control at suitable points in the sewage system in order to 
vary the flow between zero flow and the full capacity of 
the pipes the flow can be adjusted or directed in a con- 
trolled way to for example a depot. Then overloading in 
both sewage systems and sewage treatment plants can be 
avoided and very large environmental and economical effects 
and advantages can be achieved. 

In order to avoid large flows in surface water pipes, 
for example after a cloud burst, devices have previously 
been suggested which comprise a well or a tank in which 
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some kind of suction siphon is disposed. Since the flow 
through the suction siphon is limited a control of the out- 
going flow from the well or the tank is effected. Such a 
process and such a device is shown and described in SE-B 
370 430. Similar devices which make use of whirl chambers 
have also previously been used for flow control. It is also 
possible to mechanically control all orifices or spillways 
manually or by means of a engine. An exactly controlled 
flow from devices which work in this way with pipe or 
orifice openings or by means of spillway is achieved by 
varying the area of the orifice or the height of the spill- 
way dependent on the pressure head. This is, however, 
complicated and requires complicated control devices. The 
outflow of whirl chambers is also controlled by the static 
pressure head and when the pressure head is varying it is 
not possible to keep the outflow constant. 

One purpose of the present invention is to achieve a 
method and a device for flow control, the flow control 
being controlled independent of the pressure head in the 
liquid supplying tubes. Flow control should take place 
automatically in dependence on the liquid level without any 
help from engines or the like. 

This purpose is achieved by the invention having ob- 
tained the characterizing features of claim 1 and 3, 
respectively. 

Further advantages are achieved with further develop- 
ments of the invention, which are defined in the in- 
dependent claims. 

The inventions will now be further described by means 
of embodiments, reference being made to the accompanying 
drawings in which 

Fig 1 is a side view partly in cross section of the 
device according to the invention, 

Fig 2 is a cross sectional view along the line II-II 
in Fig 1, 
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Fig 3 is a cross sectional view along the line III- 
III in Fig 1/ 

Fig 4 is a side view partly in section of the device 
according to the invention at a slightly raised water level 
5 in relation to Fig 1-3 , 

Fig 5 is a cross sectional view along the line V-V in 

Fig 4, 

Fig 6 is a cross sectional view along the line VI -VI 
in Fig 4, 

10 Fig 7 is a side view partly in section of the device 

according to the invention with maximal raised water level, 
Fig 8 is a cross sectional view along the line VTII- 
VIII in Fig 7, 

Fig 9 is a cross sectional view along the line IX-IX 
15 in Fig 7, 

Fig 10 is a simplified side view of an alternative 
embodiment according to the invention at low water level, 

Fig 11 is a simplified cross sectional view along the 
line XI-XI in Fig 10, 
20 Fig 12 is a simplified side view partly in section 

according to Fig 10 at a slightly raised water level, 

Fig 13 is a simplified cross sectional view along the 
line XIII-XIII in Fig 12, 

Fig 14 is a simplified side view partly in section of 
25 the device according to Fig 10 at maximal raised water 
level , 

Fig 15 is a simplified cross sectional view along the 
line XV-XV in Fig 14, 

Fig 16 is a side view partly in section of an addi- 
30 tional embodiment of the device according to the invention, 

Fig 17 is a cross sectional view along the line XVII- 
XVII in Fig 16, and 

Fig 18 is a cross sectional view along the line 
XVIII-XVIII in Fig 16. 
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As shown in Fig 1, the device according to the inven- 
tion comprises a well 10. The well 10 is cylindrical and 
arranged lying and comprises an orifice 18 made in the 
envelope surface of the cylinder/ which enables occular 
examination and control of the device positioned in the 
well. 

An inlet tube 15 is extending through substantially 
all the length of the well. The inlet tube has an inlet 11 
which in the emb odiment shown in Fig 1 is disposed close to 
an outlet 12 of the well and at the bottom of the well. An 
elongated floating body 13 is arranged above the inlet tube 
15. The floating body has an inside recess, the shape of 
which essentially corresponds to the shape of the inlet 
tube so that the inlet tube 15 is partly received in the 
recess. The bottom surface of the floating body is curved 
for adjustment against the internal cylindrical shape of 
the well, as is best shown in Fig 3. A slide 14 is con- 
nected to the floating body 13 through an elongated arched 
arm 19 so that an obtuse angle is formed between the longi- 
tudinal direction of the floating body 13 the longitudinal 
direction of the arm 19 . The angle is adjustable by means 
of a screw 20. The floating body 13 and the arm 19 are 
jointly pivotable in a vertical plane in the longitudinal 
direction of the well 10 around a pivoting axis 16 arranged 
in the connecting point between the arm 19 and the floating 
body 13. The slide 14 is a substantially rectangular bent 
plate, the lower side of which is curved with the same 
radius as the bottom of the well 10 and the concave side of 
which is faced towards the pivoting axis 16. The inlet 11 
of the inlet tube 15 is constructed with the corresponding 
shape so that the slide 14 lies close to the inlet 11 
during the pivoting movement of the arm 19 around the 
pivoting axis 16 • The radius of the concave surface 17 and 
of the inlet 11' corresponds to the distance between the 
pivoting axis 16 and the central point of the inlet 11. The 
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pivoting axis 16 is arranged on the central line of the in- 
let tube 15. In this embodiment the water in the well flows 
in the direction of the arrow A and out of the well in the 
direction of the arrow B. If the inlet tube 15 is arranged 
above the bottom of the well 10 the shape of the slide 17 
can be chosen more independent. By making the concave sur- 
face 17 as a circular sector with its radius corresponding 
to the distance between the pivoting axis 16 and the 
central point of the inlet 11 an increased pressure in the 
inlet tube is secured, which results in a creation of a 
radially directed force against the slide 14 so that the 
slide 14 is not pivoted. The arm 19 can also be made of 
several, for example three, tubes or bars and instead of 
being curved it can be made as an angle iron or the like. 

As is evident from Fig 2 and 3, the water level of 
the well 10 is so low that the floating body rests against 
the bottom surface of the well 10 and the total area of the 
inlet 11 of the inlet tube is available for influx of 
liquid* By adjusting the screw 20 the obtuse angle between 
the floating body 13 and the arm 19 can be adjusted so that 
the characteristics of the device according to the 
invention are obtained. 

Figs 4-6 show a well according to Figs 1-3 with an 
increased water level compared with the previous figures. 
As is especially evident from Fig 6 the water level is 
raised, the floating body 13 being lifted up from its 
earlier state of rest against the bottom of the well. Since 
the floating body 13 is pivoted around the pivoting axis 16 
the lifting of the floating body 13 takes place in a 
pivoting movement around the axis 16. Then the arm 19 will 
follow the pivoting movement in order to move the slide 17 
downwards over the inlet 11 of the inlet tube. As is 
evident of Fig 5, about half the area of the inlet 11 of 
the inlet tube is covered by the slide 14. By the decrease 
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of the area of the inlet opening 11 the flow into the well 
is also decreased in a predetermined way. 

At a further raised water level in the well 10 , which 
is shown in Figs 7-9, the floating body 13 has been lifted 
5 so high that the arm 19 has been pivoted to its lowest 

position, in which the slide 14 completely covers" the inlet 
11 of the inlet tube 15. Thereby further influx of liquid 
into the well 10 is prevented until the water level again 
is lowered to a lower level. By the method and device ac- 
10 cording to the invention it is guaranteed that the flow of 
the well never exceeds the present capacity downstream the 
well and that an increasing pressure line upstream the well 
10 is not transferred to constructions downstream the well 
10. 

15 pigs 10 and 11 show an alternative embodiment accord- 

ing to which a terminating portion of the inlet tube 15 is 
connected to the remaining portion of the inlet tube 15 by 
an elastic casing 20. A ring element 21, which is trans- 
formed into a clamp 22, surrounds one end of the ter- 

20 minating porting of the inlet tube 15. The clamp 22 is by 
pivoting axes 16 connected with a corresponding ring 33 of 
the remaining portion of the inlet tupe 15. The floating 
body 13 is constructed with substantially the same shape as 
in the earlier described embodiment according to Figs 1-9 

25 and is disposed on the terminating part of the inlet tube 
15, the inlet or opening 11 of which is shaped in the same 
way as in the earlier described embodiment. In the embodi- 
ment shown in Figs 10 and 11 the slide 17 is securedly 
arranged in relation to the terminating portion of the in- 

30 let tube 15> The slide 17 is adjustable by adjustment 
screws 24 and is constructed with a concave surface 17 
facing the te rmin ating portion of the inlet tube 15. Also 
in this embodiment the radius of the concave surface 17 and 
the inlet 11 of the inlet tube is equal to the distance 

35 between the pivoting axes 16 and the central point of the 
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inlet 11 , and the pivot axes 16 are arranged in the 
horizontal line of the inlet tube 15. The casing 23 is made 
of rubber or other such elastic material which can endure 
the present environment for the application in question. 
The clamp 22 contributes to the guiding of the pivoting 
movement of the terminating part of the inlet tube 15 so 
that the pivoting movement will substantially take place in 
a vertical plane. 

Figs 12 and 13 show the embodiment of Figs 10 and 11 
with a somewhat raised water level, the terminating portion 
of the inlet tube 15 is pivoted upwards around the pivoting 
axes 16 by the lifting of the floating body 13. Since the 
floating body 13 is fixedly connected with the inlet tube 
15 it will also be pivoted upwards, its inlet 11 being 
partly pushed over the fixed slide 24. Thereby the inlet 
area is reduced so that the influx of liquid to the well 10 
is reduced. 

Figs 14 and 15 refer to the same embodiment as Figs 
10-13 with a maximal hight of the water level in the well 
10. Then the water level is so high that the floating body 
13 and thus the inlet tube 15 are pivoted upwards to such a 
level that the inlet 11 of the inlet tube is completely 
covered by the slide 24. Additional liquid is then pre- 
vented from flowing into the well 10. 

A third embodiment of the device according to the in- 
vention is shown in Figs 16-18. In this embodiment the in- 
let tube is made so as to completely extand through the 
well 10 in the longitudal direction thereof. However, at 
the top the inlet tube 15 is about half way cut-off in its 
extension length of the well 10. The slide 17 is secured in 
an arm 19 which is pivotable around a pivoting axis 16. The 
floating body 13 is connected to the arm 19 via an adjust- 
ment screw 20 while forming a obtuse angle between the 
longitudal direction of the floating body 13 and the longi- 
tudal direction of the arm 19. When the floating body 13 is 
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pivoted upwards by the raising water level in the well 10 
the arm 19 will be pivoted downwards to a corresponding ex- 
tent, the slide 17 gradually closing the inlet 11 of the 
inlet tube 15. Figs 17 and 18 are in principle cross sec- 
tional views of the embodiment shown in Fig 16. 

In an embodiment not shown the shearing of the inlet 
tube only extends over the length of the floating body and 
only a slit is cut out in the inlet tube 15 for receiving 
the slide 17. Instead of cutting off the inlet tube 15 it 
is also possible to make perforations in the inlet tube for 
letting in liquid into the well when the outflow is too low 
and the pressure line is increasing so that the floating 

body is raised. 

Within the scope of the invention as it is defined in 

15 following claims are also alternative combinations of a 

fixed/movable slide and a fixed/movable inlet tube. It is 
for example possible to arrange the floating body 13 for a 
upward and downward movement while a movable slide is con- 
veid. The floating body 13 can also have another shape and 

20 for example extend only over a small portion of the inlet 
tube. Moreover, the floating body 13 can be furnished with 
means for adjusting its mass in order to accomodate the 
lifting capacity thereof. In an embodiment not shown a 
floating body 13 is provided with a cavity which is filled 

25 with liquid of such a volume that the desired properties 

are obtained. It is also suitable that the slide 17 is pro- 
vided with adjusting means in order to achieve the desired 
sealing between slide and inlet tube. The shape of the 
slide can also be varied depending on the application and 

30 the desired properties of the device. As is for example 

evident from Fig 11, the plane slide 17 can be construced 
with a semicircular recess with substantially the same dia- 
meter as the inlet tube 15. In the embodiment according to 
Fig 18 the movable slide 17 is constructed with a terminat- 

35 ing partly circular shaped section with the same diameter 
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as the inlet tube 15, which is lowered into the cut-off in- 
let tube 15 as the water level in the well 10 is raised. 
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CLAIMS 

1. Method for controlling the flow of a liquid, 

characterized in 
5 that a well (10) having at least one inlet (11) and at 

least one outlet (12) the area of said inlet (11) is 
adjusted in dependence of the liquid level in said 
well (10) by a floating body (13) controlled by said 
level. 

10 2. Method as in claim 1, characterized in 
that the floating body (13) is controlled by a pivoting 
movement - 

3. Device for controlling the flow of a liquid, 
characterized by 

15 a well (10) having at least one inlet tube (15) with a 

terminating inlet (11) and at least one outlet (12), 
a floating body (13) vertically movable within said 
well (10) and a slide (14) disposed in front of said 
outlet (12) in the well (10), said inlet tube (15) and 

20 said slide (14) being movably disposed in relation to 

each other in dependence of a movement of said 
floating body (13) for variable closure by said slide 
(14) of the inlet (11) of the inlet tube (15). 

4. Device as in claim 3, characterized by 

25 said slide (14) being movably disposed and operatively 

connected with said floating body (13) and 

at least one part of said inlet tube (15) facing said 
slide (14) being fixedly arranged in said well (10). 

5. Device as in claim 4, characterized by 
30 said slide (14) and said floating body (13) being 

movably disposed around a pivoting axis ( 16 ) . 

6. Device as in claim 5, characterized by 
said slide (14) and said floating body (13) being 

disposed on diametrically opposed sides of said pivoting 
35 axis (16). 
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7. Device as in claims 5 or 6, characterized 
by 

a surface (17) of said slide (14) facing said inlet 
(11) of said inlet tube (15) being concave with a 
curvature, the radius of which corresponds to the distance 
between said surface (17) and said pivoting axis (16) and 

said inlet (11) being made with a curvature , the 
radius of which corresponds to the distance between said 
surface (17) and said pivoting axis (16). 

8. Device as in claim 3, characterized by 
said slide (14) being fixedly arranged in said well 

(10) , and 

at least one part of said inlet tube (15) facing said 
slide (14) being disposed movably and operatively connected 
with said floating body (13). 

9. Device as in claim 8, characterized by 
said floating body (13) and said part of said inlet 

tube (15) facing said slide (14) being movably disposed 
around a pivoting axis (16). 

10. Device as in claim 9, characterized by 
a surface (17) of said slide (14) facing said inlet 

(11) of said inlet tube (15) being made with a curvature, 
the radius of which corresponds to the distance between 
said surface (17) and said pivoting axis (16), and 

said inlet (11) being made with a curvature, the 
radius of which corresponds to the distance between said 
surface (17) and said pivoting axis (16). 
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